Exposure to the organophosphorus pesticide chlorpyrifos inhibits acetylcholinesterase activity and affects muscular integrity in Xenopus laevis larvae.
The effect of organophosphate pesticide chlorpyrifos (CPF) on acetylcholinesterase (AChE) activity and on skeletal muscle development in Xenopus laevis larvae was studied. To achieve our purpose embryos were exposed to 100, 250 and 3000 microg/l CPF concentrations from late blastula stage (8 h postfertilization, p.f.) to stage 47 (120 h p.f.) and the appearance of AChE activity was monitored every 24 h. Compared with control, CPF treated larvae showed a dose dependent AChE inhibition during the early stages (beginning from 24 h until 120 h p.f.) that are crucial for neuromuscular development. The amount of AChE activity that can still be measured in treated larvae at stage 47 relative to that of the control, ranged from 28% in CPFs 100 microg/l to 4% in CPFs 3000 microg/l. These low AChE activities were associated with muscular damages such as reduced myotome size and hypertrophies coupled with extensive vacuolated regions in myocytes. The occurrence of this tissue-specific injury was related to CPF concentrations and was most pronounced in CPFs 3000 microg/l which revealed a very severe AChE inhibition during the exposure. Since AChE is the major neurotransmitter of the neuromuscular system, this initial descriptive study will be an useful starting-point to ongoing and future subcellular/molecular studies that correlate the morphological damage with changes in AChE activity.